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(71) We. Strathearn Audio Limited, 
a Northern Irish Company, of Kennedy 
Way Industrial Estate, Belfast, BT11 9AP, 
Northern Ireland, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

10 This invention relates to a linear bearing 
which is suitable for use with a parallel 
tracking pick-up arm for a graphophone. 

One way of overcoming certain difficul- 
ties associated with conventional pivoted 

15 gramophone pickup arms caused, for ex- 
ample, by pivot friction, lead resistance, 
stylus /groove friction, and system geometry, 
is to use a parallel or radial tracking arm. 
In such arrangements, a cartridge and stylus 

20 are carried by an arm which remains tan- 
gential to the groove of the disc being 
played, by virtue of the corresponding 
motion of the supported end of the arm to 
that carrying the cartridge. This supported 

25 end may be passive, simply riding on a low 
friction linear bearing. However, undesirable 
loads between a stylus and a groove can 
occur, especially if the groove is eccentric. 
Parallel tracking arms have been pro- 

30 posed with linear bearings for example a 
liquid flotation bearing, in which a carriage 
for a pickup arm floats in a trough of a 
suitable fluid so that it can move freely along 
the trough with very low resistance to 

35 motion. The use of relatively unconstrained 
liquid results in bulky containing equipment 
and complex arm controlling devices and 
spillage is a distinct possibility. Another 
arm which has been pr opose d uses several 

40 pads (of for example PTFE or other ma- 
terials with similar low friction properties) 
to support a carriage on a pair of polished 
parallel metal rods and to enable it to slide 
along the rods. 

45 The present invention is concerned with 
a linear bearing which is suitable for use 
with a parallel tracking arm in a gramo- 



phone but which can be used in other ways. 

Embodiments of the invention will now 
be described with reference to the accom- 50 
panying drawings in which: — 

Fig. 1 shows at (a) and at (b) a diagram- 
matic end view (e) and a diagrammatic side 
view (f) of bearing arrangements, 

Rg. 2 shows at (a), (b) and (c) a diagram- 55 
matic end view (e) and a diagrammatic side 
view (f) of further bearing arrangements, 
and 

Fig. 3 shows at (a) and (b) a diagrammatic 
end view (e) and a diagrammatic side view 60 
(f) of still further bearing arrangements. 

Referring to Fig. 1, there are shown a 
permanent magnet linear slide 1 having a 
v-shaped channel 2 along its length provid- 
ing two bearing faces and a slider 3 of a 65 
magnetic material h aving sides 4 and b which 
are designed to nf the V-shaped channel 2. 
The sides 4 and 5 provide further bearing 
faces. The slide 1 is magnetised, in the way 
indicated, so that lines of flux 6 extend from 70 
the North pole (N) to the South pole (S) 
of the magnet across the V-shaped channel 
2. The slider 3 is held in the V-shaped 
channel 2, in the arrangement shown, by 
the effect of both the magnetic field and 75 
gravity, although it would be possible to 
arrange the assembly in such a way that 
gravity played little or not part in the hold- 
ing of the assembly together. The surfaces 
of the V-shaped channel in the side 1 are 80 
coated by a magnetic fluid lubricant ma- 
terial, for example that sold unde r thejfrade 
mune F errofluid, as indicated by the do tted . 

.Ji nes a. The lubricant material 8. bein g" 
magnetic, adheres under the j nfliignrg^ thi> 85 
magnetic fiel d from the slide Trover ~ffie~ 
whole~srthe^ surfaces oTTT^T 'a rn^l^^ 
the surraces 4 a nd 5 o f the sUdeTTarejg le 
to slide freely along the V-sha ped channel 

~2 while the slider j is constrameoTby tfie^ 90 
STdes of the V-shaped channel 2 to moving 
in a straight line. 

The term "magnetic material" when used 
in this specification means a material that 
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is attracted to a permanent magnet and that 
is magnetised, either temporarily or perm- 
anently, when placed in a magnetic field. 
Referring to Fig. 1(b), there is shown an 

5 embodiment including a linear slide 10 of 
a magnetic material having a V-shaped 
channel 11 providing two bearing surfaces 
along its length and a permanent magnet 
slider 12 having sides 13 and 14 providing 

10 bearing surfaces which are designed to fit the 
V-shaped channel 11. Th^iil^J^JSJJ^g- 
netised, in the way inaicated, so that lines 
ofHux lb extend from the N ojlJM^M^ 
to the^Soum_ poie ip} or the m agnet through 

15 tK g gj^injffiasidesn and 14 o f the slider 
^2^rToogg^y^rn^gnetic fluid lubrican t^ 
rn^T^^^fffT" ^T^rr>pif^~7^^f fold iindertKe" 

tra^e~nam e Perro^TlMpaTmdicated by the 
•dotted llftes 17. The lubricant material 17, 

20 being magnetic, adheres to the sides 13 and 
14 of the slider 12 only and enables the 
slider 12 to" slide freely along the V-shaped 
channel 11 in which it is constrained with- 
out distributing the fluid lubricant 17 along 

.25 the surfaces of the V-shaped channel 11. 
It will be understood that many varia- 
tions in design of the cross sections of the 
slide and the slider are possible, as are pos- 
sible variations in the magnetisation of the 

30 slide and slider and the use of a non-mag- 
netic slide or slider with a magnetic slider 
or slide respectively. Furthermore, the per- 
manent magnet elements may constitute only 
a part of either the slide or the slider. 

35 Fig. 2 shows at (a) an arrangement in 
which there is a pexgrnpfnt magnet linear 
glide 20 having £ U-shaped cross-section 
which provides a channel 21 along its length. 
A slider 22 of magnetic material is shown 

40 within the channel 21 and the slide is mag- 
netised in the way indicated, so that lines 
of flux 23 extend through the slider 22 be- 
tween the North and South poles of the mag- 
net A coating 24 of a magnetic fluid lub- 

45 ricant material extends over the surfaces 
of the channel 21 to which it adheres, enab- 
ling the slider 22 to slide freely along the 
channel 21. 
In Fig. 2 at (b) there is shown an arrange- 

50 nient in which a sjifor 25 is permanendv 
magnetised. The slider 25 slides upon a Coat- 
ing 9ft nf ^'maprrmMV friirt lnhmr^nt m aterial, 

which 4idhergrlo it, along a channeT 27 in 
a^5^)ffiJ~ZS~or magnetic material ti jrough 

55 wh ich flux 29 from the m jy merpass es. In 
this arrangemenfTas in the arrangement of 
Fig. 1 at (b), the magnetic fluid adheres only 
to the slider. 

The arrangement shown in Fig. 2 at (c) in- 

60 eludes a permanent magnet slider 30, which 
slides in a V-shaped channel 31 in a body 
32 of magnetic material and which appears 
to be similar to the arrangement of Fig. 1 at 
(b). However, the slider 30 is magnetised 

65 longitudinally so that lines of flux 33 pass 



longitudinally along the body 32 and not 
transversely across the V-shaped channel. A 
layer of magnetic fluid lubricant material 
34 is retained by the surfaces of the slider 
30 which fit the channel 31 and enable the 70 
slider 30 to slide freely along the channel. 

Referring to Fig. 3 at (a), there is shown 
a slider 35 which is designed to slide in a 
V-shaped channel 36 in a non-magnetic slide 
37 and which is magnetised so that lines of 75 
flux 38 extend transversely across the slide 
37, the slider 35 being magnetised to pro- 
-vide North pole and South pole regions N 
and S, as indicated. A coating of a magnetic 
fluid lubricant material 39 is shown attracted 80 
to the surfaces of the slider 35 which co~ 
, operate with the surfaces of the V-shaped 
channel 36 and enable the slider to slide 
freely along the channel. 

In Fig. 3 at (b) there is shown a perm- 85 
anent magnet slider 40 having a cross-section 
such that it fits into a V-shaper channel 41 . 
in a body 42 of non-magnetic material and 
being magnetised so that magnetic "flux 43 
passes from its North to its South pole across 90 
the body 42. A coating of a magnetic fluid 
lubricant material 44 is attracted to the sur- 
faces of the slider 40 within the channel 41 
so that the slider 40 is able to slide freely 
along the channel 41. 95 

Where a magnetic pole appears on a sur- 
face which is not concerned with the sliding 
action, for example the surface of the slider 
in Fig. 3 at (a) which has South polarity, 
care must be taken to prevent the migration 100 
of the magnetic fluid to the surface not con- 
cerned with the sliding action. 

In its application to a bearing for a gramo- 
phone pick-up arm the bearing can be used 
for the whole of a parallel tracking arm 105 
stroke. It is also possible to use a bearing 
employing a magnetic fluid in a bearing of . 
comparatively short stroke carried on a 
slider running on a linear bearing of similar 
or different type and extending over the 110 
whole of a parallel tracking arm stroke. 

Although the invention has been des- 
cribed with reference to particular embodi- 
ments, it will be appreciated that variations 
and modifications can be made within the 115 
scope of the invention. For example, it is 
possible for both the slider and the slide to 
consist of or contain permanent magnets; 
thus the magnetic fluid can be held on 
limited areas of the slide, for example on 120 
one or more strips extending along the 
length of the slide. It is also possible for the 
slider to be of non-magnetic material and 
for the slide to have strips which exhibit dif- 
ferent magnetic polarities and which extend 125 
along the length of each bearing face of the 
slide. 

WHAT WE CLAIM IS: — 

1. A linear bearing arrangement includ- 130 
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ing a slide having a first bearing surface, a 
slider having a second bearing surface and 
a layer of magnetic fluid lubricant material 
between the said surfaces, the layer of mag- 

5 netic fluid lubricant material adhering to one 
of the said bearing surfaces under the in- 
fluence of a magnetic field extending from 
the said one of the bearing surfaces. 
2. A linear bearing arrangement accord- 

10 ing to claim 1 including a slide constituted 
by a body of -non-magnetic material and a 
slider constituted by a magnet, the lubricant 
material adhering to the second bearing sur- 
face. 

15 3. A linear bearing arrangement accord- 
ing to claim 1 including a slide constituted 
by a body of magnetic material and a slider 
constituted by a magnet, the lubricant ma- 
terial adhering to the second bearing sur- 

20 face. 

4. A linear bearing arrangement accord- 
ing to claim 1 including a slide constituted 
by a magnet and a slider constituted by a 



body of magnetic material, the lubricant 
material adhering to the first bearing sur- 25 
face. 

5. A linear bearing arrangement accord- 
ing to claim 1 including a slide having a V- 
shaped channel, the first bearing surface be- 
ing constituted by the two faces of the chan- 30 
nel and a slider having a triangular cross- 
section, the second bearing surface being con- 
stituted by two faces of the slider. 

6. A linear bearing according to claim 

2 including a slider which is magnetised 35 
transversely of its length. 

7. A linear bearing arrangement sub- 
stantially as described herein with reference 
to Fig. la, lb, 2a, 2b 9 2c, 3a, 3b or 3c of 
the accompanying drawings. 40 

JOHN ORCHARD & CO., 

Chartered Patent Agents, 
Stpale Inn Buildings North, 
High Holborn, 
London, WC1V 7PZ. 
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